Nuclear and nucleolar glutathione reductase, peroxidase, and transferase activities in livers of male and female Fischer-344 rats.
The present studies were to test the hypotheses that glutathione reductase (GR), glutathione peroxidase (GPX), and glutathione S-transferase (GST) activities are expressed in nuclei and nucleoli of rat liver cells, and that differences in activities of these enzymes would correlate with the greater resistance of female than of male Fischer-344 rats to hepatic necrosis in vivo, mediated by reactive oxygen species generated by redox-cycling metabolism of diquat. Adult male and female Fischer-344 rats were treated with comparably hepatotoxic doses of diquat (0.1 or 0.2 mmol/kg, respectively), or equal volumes of saline, ip. Six hours later, the livers were harvested, and purified nuclei and nucleoli were isolated by differential centrifugation. Nuclear GR activities in male and female rats were 12 and 15 mU/mg protein, and nucleolar activities were 30 and 51 mU/mg protein, respectively, p < 0.05. Some differences between male and female rats in nuclear and nucleolar activities of GPXs and GSTs were observed, as were some differences in the respective diquat-treated animals, but implications of these differences for susceptibility to diquat-induced oxidant stress effects are not apparent. Nuclear GR, GPX, and GST probably contribute to antioxidant defense mechanisms, but the functions served by localization of GR and GPX in nucleoli are less evident.